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(54) YCTPOCiCTBO A/lfl PEMOHTA OBCAfl- 
HOtf KO/lOHHbl 

(57) l4306pe7eHWe OTHOCMTC* K peMOHTMO-H30- 

' /lRuwOHHbiM pa6oTaM o6c3Ahux xo/iohh ne4>- 
Tei"a3dBUx cxua*cnH aa» BoccTaHOB/ieHwa ux 
repMeTM»inocTvi. Uenb - noauiueHne HaAexno- 
cth ycxaHOBkn MeTa/i/innecxoro nAacTwp* 
(Mil). B Kopnyce ycrpoftcTBa y<rraHoa/»eHbi 
anexTpoABwraTe/tbc peAyxropoM. ruAPOMacoc 
w rMApoqu/inMAp c rio/ibJM nopuineM n luto- 
xom. noA Mfl Ha aany Kopnyca ycTaHOB/iena 
pacxaTwaaioma* ro/iOBKa(PO. B hh*h<?i?i *->c- 



tm Kopnycac BO3Mo^cH0CTbio B3anMOAe^CTBvi^ 
c MD pa3Memen ynop c acecrxo ceRaaMHUM c 
hum npuBOAOM ero oceeoro nepeMemeHna. 
HaA Pr pacno/iO)KeH AopnvipyiomMM ko Hyc . 
ycraHoaneMHWCt Ha wroxe c B03MOXHocn>K> 
B33nwOAe^CTBvifl c Mfl. npwooA nepeMeme- 
Hunynopaswno/iHeH a enAe AH$ct>epeHu.i/ianb- 
Moro nopaiHfl. ycraHoeneHHoro b xopnyce m 
o6pa3yK)iuero c ero CTenxaMn Ase xaMepw. 
0a«3 h3 xaMep ruApaBAMHecxM ceH33Ha xaHa- 
/iom c no/iocjbK> HarMeTanuH, a Apyra* ~ APy- 
rwM k a h a/i om c nonocTbio ecacbiaaHMs 
rvmpOHacoca. Me>KAy co6ot* xaMepw cBG33Hbr 
KaHanoM c pacnonoxeHHbiM e neM o6peTHWM 
K/ianaMOM co lutoxom. Konyc, npoxoA* "0 MP. 
Aec|)OpMvipy€T ero e um/whap w npw*nM3eT k 
pcMOHTwpyeMow Tpy6e. FlepeMeLuaeMaA 
ec/ieA 3a xonycoM PT coaAaer Aono/tHWTenb- 
nyK) n/iacTMMecxyto Ae^oP^U" 10 - npn Aocxvt- 
xem*n -aepxHero no/roxeHMa cbohw 
topuom B03A6MCTByeT na ujtok icnanaHa, xoto- 

pbjft OTKpWBBeT AOCTyn pa60H6M 5KHA*OCTtf U3 

KaMepw H3A nopuineM no xaHany a noioCTb 
BcacbiBanua rwAPOHacoca. KoHraxTHas n/io- 
maAb n yflepxcweaKDmee ycw/we MR Ma deuxe 
o6c3Ahoi?i KOnOHhbi ftoCTaTOMMbJ an* ero yAep- 
>xanMjj. 1 n/i. 



H3o6pereHne othochtcw x ycrpowicTaaM 
pj\9\ peMOHTHo-M30/ifluu»pHHbix pa6oi o6caA- 
Htix xo/iohm He<t>Terd30BWx CKBaxnM c uenb>o 

BOGCTaHOB7ieHVI« HX repMeTMHMOCTM. 

Lle/tbK) M3o6peTennfl BB/^Hercfl noebiuje- 
Mkte HaAe*HOCTM ycraHOBKn Meran/iwnecKoro 
n/iacrwpfl. 



Ha Mepxe*e cxewainnHO M3o6pa^eMO 
npeA/iaraeMoe ycTpoi?iCTBO a^« peMonra o0- 

CaAHOW XO/IOmmW. npOAOIbMbW pa3p^3- 

B unAMHftpuHecKOM KOpnyce 1 yCTpoiiCT- 
ea. cnycxaeMoro b cxBa*nny na Ka6ene 2. 
pacnono>xeH 3nexTpOABnraienb 3 c peAy^ T0 ' 
pOM 4. A0y*nnyn*epHbw r^APOnacoc 5 c eca- 



iwjywi 



cueaioiHWMn 6. K3rHeiaiem»MwMU 7 u peAy«- 
uhohhum 8 K/ianaHaMn. .-wapouh/iwmap 9 c 
no/ibiM nopuirteM 10 vi wtokom 1 1 . AH<l>4>epeH- 
uwanbHwA nopiDenb 12, aBAatomwefl npviBO- 
AOm oceHoro nepeMeiueHMA ynopa 13. v\ 

xeCTKO C HV1M CBft33HHUVl. AOPHvipyKJVUMVI RO- 

Hyc 14 c noAnpyxuHeHHWMM nnaBa*omnMw 
n/i.aui>caMw 15. pacKaTbieaiomafl ronoeKa 16 m 
npoAOnbH0-ro<}>pvip0BaMMwPt MeTan/iuneCKviw 
n/iacrwpw 17. Pa6osue noAOc™ ruApouwnuM- 
Apa 9 m nonoro nopum* 10 n*ApaBAWMecKM 
CBfl3anw MexAy co6ofl no xanany a. nepe3 noA« 
npy>KMHeHHWM 30AOTHWK-nepeKAK>MaTenb 18» 
KaMepa, o6pa30B3HHaa cTewioMM xopnyca w 
AH^epeHnnanbHUM noptbHeM 12, rwApaBAM- 
seCKw cB«3ana no Kananyjc nonocibio narne- 

TaHwn rwApewacoca. 

Apyrafi KaMepa, o6pa30B3HHaa CTenxaMn 
Kopnyca vi A"<H > eP eK U via ' 1l,Mb,M nopmneM. 
ruApae^wMecKM ctea3ana c nonocTbK) Bcacwaa- 
HMA ruApoHacoca xaK3AOM#. 

B AW^epeHuwanbHOM nopume aaa coa- 
3 u ofiewx KaMep awno/i hch xanaA c axcvianbHO 
pacnono)K£HHbiM o6paTHWM KAananoM 19 c 
BwcrynaiomrtM M3 Kopnyca ujtokom. B vicxoa- 
hom nonoxeHMU KnanaH 19 3a*pbiT m pasACAa- 
eT icaMepu, o6pa30BaHHue 

AwcJ>tt>epeMUManbMUM nopwneM 12 co denies- 
MMicopnyca. BHyTpenHPfl nonocTbycTpoacTBa 
3ano/iHeMa pa6oMe* xviAKOCTbJO m cKOMnen- 
cwpoBana c BKeoJHe* cKBaxwHHo* cpeAOvi 
3nactMUHUM KOMneHcaTOpOM 20. flopHupyK>- 
mwft xotiyc 14 m pacKaTbiaa»oma» ronosxa 16 
yCTawoeneHbi Ha xoHiie nonoro ujToxa 1 1 . npw 
3TOM;papicaTbJBawmaa ronOBxa KMMGMaTMMC - 
crvi CB^3$Ha c 3necrpoABwraTe/ieM 3 M€pe3 
T^necKoniisfiCKMM Ban 21 xopnyca. ycTanoa- 
neHHWft m3 onopax xaneHviH e nonoM urroxe 1 1 , 
nop.iajv.e 10. ce«3aHHbivi C hmm Ban 22 w nnaHe- 
Tap.HWFi peAY^Top 4. Ha eany 22 yciaHoaneH 
3KCueHTpMK 23, cnyxatuvi& npwBOAOM aayx 
njiynxepoa ruAPonacoca 5. 

npoAOAt>HO-ro(J>pwpoBaMHUi?i MerannHHe- 
cxn* nnactbipb 17 B TpancnopTHOM nonoxe- 
hhh pacnonoxen MexAy. T.e. yAepxvieaeTca 
AopHwpy»OiUMM KonycoM 14 m ynopOM 13. 

J\it* 33KpenneHwn ycTpoacrea b xonoHHe 
oho cHaOxeHO ynopnwMH wAHncaMw unw «ko- 
P«mh (ne noKa3anbi). 

ycTpoucTBO pa6oTaeT c/ieAyK>mnM obpa- 

30M. 

Ha MHTepsane npoBeAenww peMOHTHo- 
M3on«uMOMHbix pa6oT no Ka5eAK> 2 BKn^aei- 
en 3neKTpoABviraTe/ib 3. »coTopbii?» Mepe3 
3iccueHTpwK23 npuBOA^T b AeiPrciBwe nnyHxe- 
pw rviAPOHacoca 5 m oAHOBpeMenHD bo Bpaiue- 
hug Mepea Banu 21 m 22 paCK8TWDaK)U4y» 
ronOBicy 16". nepBOHasanbHO KOpnyc 1 npn6o- 
pa 3anKOpnBaeTc« o iconoHHe Tpy6. a 3aieM 
pn6oMafl xv^xocTb no KananyaoT ruapOMaco; 



ca nocTynaeT d kaMepy h3a Aw4>4>epeHUvia/)t>- 
hwm nopuineM 12 m paOoMee AasneHne Mepea 
ynop 13 yAepxweaeT npoAOnbMO-rocppwpoBaM- 
ribiii mc van/imccKMM nnacTwpb 17. flpn 3Tom 
5 o6paTHw^ <nanan 19 aaKpuT. 

nocne aoctuxcmhh Heo6xoAMMoro Aaene- 
hmr noAnpyxuHeKHui^ aonoTHMx-nepeKnwMa- 
Te/ib 18 nepeMecTMTCfl bhms ao ynopa. 
OTKpwBaa AOdyn pa60Mei4 xmakocth no K3H3- 
10 nyanoA nopiueHb 10 rnAPcm"/i>iHAP3 9. 

JdopHnpyiOiAMki KOHyc 14, npoxoAfl no 
nnacTbipio 17. 4>opMwpyeT ero e umamhap m 
npn>KMMaei k peMOHTupyeMOiH Tpy6e. a ero 
nnaaaK3mne nnaiuKM KannOpyioT, co3AaBa« rs- 
paHTMpoBaHHurt naT«r. HepeMemacMafl bcaca 
3a AOpnupywmviM KOHycoM 14 pacKaTueaio- 
maw ronoaica 16 co3AaeT AononHHTenbHyvo 
nnacTMnecKyio Ae^opMauvw nnactwpp 17 no 

M3Kp0- H MMKpOHftpOBHOCTHM BKyTp6hHe^ 

CT6HKM o6caAMOi?i KonOHHW n ynpOMHneT no- 
BepXHOCTuwM cno* BHiyTpeHHew noeepxHOCTM 
nnacTkipp 17. npw AOCTuxeHUM sepxHero no- 
noxeHwn AopnnpyK)iuan ronoBKa 16 cbomw 
topuom B03AewcTByeT Ha ujtok KnanaHa 19. 
KOTOpuM OTKpbiBaeT AOCTyn pa60MeM xma^o- 

CTH H3 K3MepW H3A A^^ )( 1>^P eM ^ lia;,bHb,M n °P" 

uiHeM 12 no KaHany 6 b nonocTb BCacwaaHnfl 
rwAPonacoca. 

B 3tom no/ioxeHwn KOHTaxTHafl nnomaA^ 
n yAep*MBaK>mee ycunwe nnacTbipn 17 na 

CieHKe 06C3AH0Pi KOnOHHW AOCTaTOMMW ai« 

ero yAep>KMB3Hn« m An^epeHUManbHbiii nop- 
ujeHb 12 BMecre c AOpuvipyioiUMM KonycoM 14 
vipacKaTbisaioiMea ronoaicowi 16 nepeMecTMTc^ 
BBepx. o6ecnesvi8a« nonMbiA mx bwxoa vi3 nna- 
CTUpfl 17. 

nocAe aaBCpaieHviq pa6oTbi no ycranoBKe 
nnacTwpft 17 3neKTponpviBOAOM 3 o6ecneMn- 
Baercfl oc8o6o>KAeHMe xopnyca npw6opa ot 
CTenxM o6caAHo^ koaohhw m 3aTeM ycTpoiHcr- 
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bo TpancnoprnpyeTCw Ha nosepxHocTb. 



CDopMyna u3o6peTetiw» 
ycTpofcCTBO a/i« peMOHTa o6caAHOw ko- 
45 noHHM, BXAK)Ha»oiuee xopnyc. ycTaHooneHHbie 
b HeM anexTponpuaoA c peAyKTopoM. ruAPO- 
Hacoc m ruAPOU^MHAP c nonbiM nopiuneM m 
ujtokom. MeTaAAMMecxnwt nnacTwpb. yciaHoa- 
neHHyK) hoahwm Ha Bany Kopnyca pacxaTuoa- 
50 K>my*o ronoaxy w paaMeuieiiHWrt b nuxHew 
sacTw xopnyca c Bo3M0*H0CTbK> esauMOAeii- 
cTBwn c MeraAAMMecKUM nnacrwpeM ynop. o t- 
nvinaioiueeca TeM. mto. c qeAbK> noBWiue- 
Hvifl H3Ae>KH0CTui ycTanOBKM MeTannviMetKoro 
55 nnacTbip». oho CHaoxeno xeenco cu«3aHH«M 
c ynopOM npwBOAow ero oceeoro nepeMeiue- 
HU5i w pacnonoKeHHWM h3A pacKaTWBawiuew 

rOAOBKOVI AOpHUpyJOlAUM KOHyCOM. yCT3HOB- 

neHHWM H3 lutoxe ruApouwniiHApa c bo3mox- 
HOCTb»0 B3auM0Ae*CT6uA c MeTaAAvmec^^M 
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nnacTUpeM, oan icopnyca KMHeManmecKw Can- 
aan c 3ne<TponpnBOAOM. npuBOA oceBoro ne- 
peMemeuM* ynopa budo/inch b enAe 
flM^<t>epewuwaiitHoro nopujMA, ycTaHOB/ien- 
Horo e Kopnyce m 66pa3yK>mero c ero ctcho- 
mm A»e KaMepu, mApaa/iMMecKM cBfl33MH6iG 
MexAy co6tm icaHanoM c pacno/io*eHHWM b 



MeM o5paTHWM K/ianaHOM co wtokom, npu 

3TOM 0AH3 H3 K3Mep rMApaBAMMeCKM CBW33H3 

c nonoctbK) Ma^eram**. APyran - c no/iocTb»o 
BcacwBaHMH ruApoHacoca, a AopnupyioiuHM 

KOrtyC yCTBHOB/ieH C B09M0>«MOCTb»O B33HMO- 

AeviCTBHP b BepxHeM nonoxenHM co ujtokom 
oGpaTHoro Knanana. 
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(54) CASING STRING REPAIR DEVICE 

(57) The invention is in the field of repair and insulation operations on the casing strings 
of oil and gas wells for the purpose of the restoration of their air tightness. The purpose of 
the invention is to increase the reliability of installation of a metal patch. An electric 
motor with a reducer, a hydraulic pump and a hydraulic cylinder with a hallow piston and 
a pin are installed in the body of the device. A laminating tip is installed on the shaft of 
the body, below the metal patch. In the lower portion of the body, with the possibility to 
interact with the metal patch, is installed a support with a drive of its axial movement 
firmly affixed to the support. A bore cone installed on the pin, with the possibility to 
interact with the metal patch, is located above the laminating tip. The support movement 
drive is executed in the form of a differential piston installed in the body and forming two 
chambers with its walls. One of the chambers is hydraulically connected by a channel 
with the pressure cavity and the other one is hydraulically connected by another channel 
with the suction cavity of the hydraulic pump. The chambers are mutually connected by a 
channel, which has a reverse valve with a pin. When passing through the metal patch, the 
cone deforms it into a cylinder and presses it against the pipe subject to repair. The 
laminating tip passing after the cone causes additional plastic deformation. When 
reaching top position, the laminating tip, through its face, affects the pin of the valve, 
which opens allowing the access of working fluid from the chamber above the piston 
through the channel and into the suction cavity of the hydraulic pump. The contact 
surface and retention strain of the metal patch on the wall of the casing string is sufficient 
for its retention. 1 drawing 
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The invention is in the field of devices for repair and insulation operations on the casing 
strings of oil and gas wells for the purpose of the restoration of their air tightness. 

The purpose of the invention is to increase the reliability of installation of a metal patch. 

The drawing gives a schematic presentation of the proposed casing string repair device, 
longitudinal section. 

In the cylindrical body, 1, of the device suspended into the well by means of a cable, 2, is 
located an electric motor, 3, with a reducer, 4, a two-plunger hydraulic pump, 5, with a 
suction valve, 6, a pressure valve, 7, and a reduction valve, 8, a hydraulic cylinder, 9, 
with a hallow piston, 10 and a pin, 1 1, a differential piston, 12, which constitutes an axial 
movement drive of the support, 13, and is firmly connected to the latter, a bore cone, 14 
with spring-loaded floating rams, 1 5, a laminating tip, 16, and a longitudinally corrugated 
metal patch, 17. The working cavities of the hydraulic cylinder, 9, and the hallow 
piston, 10, are hydraulically connected with one another via the channel, a, through a 
spring-loaded slide valve, 1 8, a chamber formed by the walls of the body and the 
differential piston, 12, and hydraulically connected, via the channel, 8, with the pressure 
cavity of the hydraulic pump. 

The other chamber formed by the walls of the body and the differential piston is 
hydraulically connected with the suction cavity of the hydraulic pump via the channel, 
[illegible]. 

For the purpose of connecting the two chambers, a channel with an axially located 
reverse valve, 19, with a pin protruding from the body, is executed in the differential 
piston. In initial position, the valve, 19, is closed and divides the chambers formed by the 
differential piston, 12, and the walls of the body. The inner cavity of the device is filled 
with working fluid and is compensated with the external well environment by an elastic 
compensator, 20. The bore cone, 14, and the laminating tip, 16, are located at the end of 
the hollow pin, 11, where the laminating tip is kinematically connected with the electric 
motor, 3, through the telescopic shaft, 21, of the body, installed on rolling-contact 
bearings in the hallow pin, 1 1, the piston, 10, the shaft connected to it, 22, and the 
planetary reducer, 4. An eccentric, 23, used as a drive of the two plungers of the 
hydraulic pump, 5, is installed on the shaft, 22. 

In transportation position, the longitudinally corrugated metal patch, 17, is located 
between, i.e., is supported by, the bore cone, 14 and the support, 1 3. 

For the purpose of securing the device in the string, it is equipped with slip sockets or 
anchors (not shown). 



The device is operated in the following manner. 
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At the interval of repair and insulation operations, the electric motor, 3, is turned on via 
cable, 2, and the motor, through the eccentric, 23, activates the plungers of the hydraulic 
pump, 5, and simultaneously, through the shafts, 21 and 22, causes the rotation of the 
laminating tip, 16. Initially, the body, 1, of the device, is anchored in the string of tubes 
and then the working fluid, via the channel, 5, is fed from the hydraulic pump into the 
chamber above the differential piston, 12, and the working pressure, through the 
support, 13, supports the longitudinally corrugated metal patch, 17. At this time, the 
reverse valve, 19, is closed. 

After the necessary pressure is reached, the spring-loaded slide valve, 18, will move all 
the way down while opening to allow the access of the working fluid, via the channel, a, 
to the piston, 10, of the hydraulic cylinder, 9. 

When passing over the patch, 17, the bore cone, 14, forms the patch into a cylinder and 
presses it towards the pipe subject to repair and the cone's floating rams adjust it creating 
a guaranteed tightness. The laminating tip, 16, passing after the bore cone, 14, creates 
additional plastic deformation of the patch, 17, along the macro- and micro-bumps of the 
inner wall of the casing string and strengthens the superficial layer of the inner surface of 
the patch, 17. When the bore [sic] tip, 16, reaches top position, by means of its face, it 
affects the pin of the valve, 19, which opens allowing access of the working fluid from 
the chamber above the piston, 1 2, via the channel, [illegible], into the suction cavity of 
the hydraulic pump. 

In this position, the contact surface and the retention strain of the patch, 17, on the wall of 
the casing string are sufficient for its retention and the differential piston, 12, along with 
the bore cone, 14, and the laminating tip, 1 6, will move up, while providing complete exit 
from the patch, 17. 

After completion of the operation related to the installation of the patch, 17, the electric 
drive, 3, ensures the release of the body of the device from the wall of the casing string 
and then the device is transported to the surface. 

Claims: 

Casing string repair device, including a body, electric drive with a reducer installed in it, 
hydraulic pump and a hydraulic cylinder with a hallow piston and a pin, a metal patch, a 
laminating tip installed below the patch on the shaft of the body and a support located at 
the lower portion of the body with the possibility to interact with the metal patch, which 
is characterized by the fact that, for the purpose of increasing the reliability of installation 
of a metal patch, [the device] is equipped with an axial movement drive firmly connected 
with the support and a bore cone located above the laminating tip and installed on the pin 
of the hydraulic cylinder, which has the possibility to interact with the metal patch, the 
shaft of the body is kinematically connected with the electric drive, the axial movement 
drive of the support is executed in the form of a differential piston installed in the body 
and forming with its walls two chambers that are hydraulically connected with one 
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another via a channel, which has a reverse valve with a pin, where one of the chambers is 
hydraulically connected with the pressure cavity and the other chamber is hydraulically 
connected with the suction cavity of the hydraulic pump, and the bore cone is installed so 
as to interact, when in top position, with the pin of the reverse valve. 

[see original for figure] 
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